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Summary 
The author investigated morphology of secondarily growing lateral buds (when these buds grow 
normally， not secondarily， they develop into cloves) of garlic cv.・Hoki'，and effects of photoperiod and 
fertilizer on secondary-growth rates of lateral buds in two cultivars 
1) When lateral buds grew secondarily， each of them developed one or more foliage leaves and 
then formed a small bulb which was similar in structure to either a single-cloved bulb， an intermediate 
bulb or a normal bulb formed on a main axis. However， most of inflorescences formed on lateral buds 
were poor in development. 
2) When secondary growth of lateral buds ended earl附 andthese buds had one or two foliage 
leaves， they formed small single-cloved bulbs. When lateral buds developed three or more foliage 
leaves before bulbi時 ，these buds formed both inflorescenes and secondary cloves (formed on axils of 
foliage leaves of lateral buds). In cv. 'Hoki'， very few intermediate bulbs were formed in secondar均
growing lateral buds. 
3) In cv.‘Yamagata'， no secondary growth occurred when grown under the natural daylength， 
but heavy secondary growth occurred under 8-h photoperiod. In cv. 'Hoki' grown under 8-h photo-
period， almost al lateral buds grew vegetatively， developing into primary lateral shoots， and the secon-
dary lateral buds (formed on axils of the primary lateral shoots) also grew vegetatively， developing 
into secondary lateral shoots， and these shoots formed tertiary cloves on the axils. 
4) When cv.百oki'in the field was grown under 16-h photoperiod or giving night-breaks of two 
hours from the time just before lateral bud differentiation， secondary growth of the lateral buds was 
completely inhibited 
5) Nitrogen shortage for two or more weeks in a 4-week period before and after lateral bud dif-




secondary growth. Phosphorus and potassium supply had no effect on secondary growth. 
6) When nitrogen application just after winter was delayed after lateral buds differentiated-but 
before the first-leaf differentiation of the lateral buds， secondary-growth rates reduced considerably， 












































































Table 1. Fertilizer application rates in each experime川(kg/a). 
Exp. 1 Exp. 2-1 Exp. 2-2 Exp. 3-1 
Field Field PoF Field 
Basal dressing' 
1. 75 kg 0.5kg .lt 0.74 kg 
rate l P205 7.31 2 .lt 2.48 
K20 1.41 0.5 .亙 0.74 
Topdressing 
Type of fertilizer Solid Solid Liquid Liquid 
No. of times 
of dressing 2" 1 (2)' 5' 5' 
4.11 0.8(1.6) 3.21 1.19' 
of top- 1 P205 None 0.5(1.0) 4.68 1.77' 
dressing l K20 4.11 0.7(1.4) 2.65 0.98' 
NPK compound fertilizer and fused magnesium phosphate were applied 
Soil culture in Wagner pots of 1/5000 a (a plant/pot) 
Fertile soil was used as pot soil. 
N and K (as K20) of 1.83 kg/a were applied to field-grown garlic on Mar. 28， 
and then those of 2.28 kgl a on May 2 
Readily available compound fertilizer (N : 0.8 kg/a， P2U5: 0.5 kg/a， K20: 0.7 
kg/a) was applied to cv. 'Hoki' and cv. 'Yamagata' in the end of March， and the 
same rate by the same fertilizer was applied to only cv官oki'early in May 
Total rates of topdressings to cv百oki'in brackets. 
See the text for application methods. 
These figures express the rates of NPK-treatment. In N-treatment， the figures 
of P205 and K2U should be replaced with zeros; in NP-treatment， the figure of 
K20 with zero， and so forth. Nitrogen application rates in N-and NK -treat-























お 4月10日 5月10日 5月20日における日の出か
ら日の入りまでの時間に40分をプラスした時間(自然














K， NP， NK， PK，あるいは NPKを含む各液肥を 4
月1日から5月27日まで2週間に 1回の割合で5回施
用;NPKを含む液肥を 4月15日から 6月10日まで 2





つき 2リットル与えた. したがって， 1 a当たりの追
肥総量は第1表に示す通りとなる.
(2) 砂耕栽培実験














0.003 mM， K: 0.027 mM)の潅水のみとし，その他の
期間と対照区は収穫直前まで1週間に 2回上記の培養
液を 2リヅトル/15鉢ずつ与えた.
Table 2. Compositions of liquid fertilizers used in the field experiments and a 
nutr淀川 solut削 Iused in the pot experiment by sand culture (expressing 
concentration in mM) 
Exp. 2-2 Exp. 3-1 Exp. 3-2 
liquid Liquid fertilizer' Nutrient 
fertilizer' P K PK N NP NK NPK solution' 
NH.+ 61.2 60 61. 2 60 61.2. 4 
N03- 4 
HPO.' 17.6 18 18 17.6 17.6 2 
and H2PO. 
K+ 15 15 15 15 15 2 
Ca2+ 1 
Mg'+ 0.5 




Cl- 15 15 15 15 15 0.02 
Na+ 18 18 
z Source: (NH山SO.KC1. (NH山HPO.NH.H2PO. 
y Source: P→NaH2PO.・2H20;K→KC1;PK→NaH2PO.・2H20.KC1; N→ (NH山SO.;NP→ (NH.) 
SO.  (NH.) 2HPO. NH.H2PO. ; NK→ (NH.) 2S0.  KCl ; NPK→the same as the liquid fertilizer of 
the experiment 2-2. 
， Source: NH.N03. Ca (H2PO.) 2・H20.K2S0. MgSO.・7H20，MnClz・4H20
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Fig. 1. Secondary growth of c10ves in cv.‘Hoki¥ 
(A) An intact plant; (B) the plant with 
foωli凶ageleaves of the r町ma剖inaxis removed 
(ωa心)Scape of a r町mainaxis;ωωbω) secω0日dari汁l
growing clove， that is， primary lateral 
shoot which a lateral bud developed into， 
growing vegetatively (the lateral bud did 
not develop into a normal c1ove， making 
secondary growth); (c) foliage leaf of 






















Fig. 2. Cv.‘Hoki' plants presently after secon 
dary growth began'; about one month after 
the first-Ieaf primordia of lateral buds 
differentiated. The foliage leaves of the 
mam axes were removed. In the plants of 
nos. 1 and 2， some lateral buds made 
secondary growth， but in the plants of 
nos. 3 and 4 al lateral buds developed 
into normal c1oves. (a) Scape; (b) 
















Table 3. Types of secondary growth and frequency of occurrence of these types in cv.・Hoki'grown under heavy fertilizer dressing. 
No. and percent of lateral buds classified by growth type 
Control Root pruning Defoliation Shading Total 
Leaf arrangemen t 
of lateral bud 
Growth type of lateral bud 
Normal growth 
Normal-clove formation. developing no foliage leaf 48.6% 
Secondary growth 
Some of the first leaves of each lateral bud grow their 
blades and develop into green foliage leaves before 
storage-leaf formation 



































FLl + PLl + SLl 
FL2+SLl 
FL2 + PLl + SLl 
FL3+SLl 
Subtotal 
Level 1: one primary clove per lateral bud. forming no 
secondary clove 
23.7% 
Level l: one primary clove and one or more secondary 
cloves per lateral bud. forming no infloresc. 


























Level ll: each lateral bud forms both an inflorescence 
































































ll-a: forming an aborted inflorescence or an in. 
florescence with a short and thin scape and 

































I1I-b: forming an inflorescence with a long and 
thick scape and with no bulbil， or with a 
medium-size scape and with two or less 
bulbils 






I1I-c : forming an inflorescence with a long and 


































Subtotal 0.0% 5.3% 0.0% 10.6% 
29.9% 201 22.6% 21 21.2% 28 13.9% 11 38.2% 141 Total of level II -a， -b， -c出
???
100.0% 
PL : protective leaf. FL : foliage leaf. SL : storage leaf. AX : axil 
FL2+ PLl +SLl : two foliage leaves were outermost， within the inside foliage leaf was a protective leaf， within the latter was a single storage leaf 
FL3， SL2・thissecondarily growing clove cons同 edof three foliage leaves and two storage leaves (one primary and one secondary cloves) 
AX2， SL6 : six secondary cloves were formed on the uppermost two axils of foliage leaves. 
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Table 6. Effect of long photoperiod and night break on secondary growth and bulb weight of cv.‘Hoki' grown in pots. 
Bulb weight (g) 
95% confidence limit 
Upper Lower 
Percent of plants with 
one or more secondarily 
growing lateral buds 
Level of secondary growth 




Level of secondary growth 



















































Mean土95% confidence interval 
See the footnote ' of table 5. 
Less-marketable secondary growth ; inthis experiment， the secondary growths of the level II-b and -c did not occurred. 
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率は 7%であった(第8表). しかし 4月 9日一 5
月6日肥料欠除区では二次生長の発生が一層減少して
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